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DETAILED ACTION 

This office action is in response to the filing of the application on 30 November 
2001. Claims 1-25 are pending. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the ~ 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AlPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AlPA (pre-AlPA 35 U.S.C. 102(e)). 

Claims 1, 3, 5, 6, 16, 18, 20 and 21 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Lee (6,197,691) 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
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either by a showing under 37 CFR 1 .132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

Lee discloses a method of forming shallow trench isolation regions where a 
silicon nitride etch stop layer (34) in deposited using a chemical vapor process (CVD) 
on to a semiconductor substrate (30); etching a plurality of isolation trenches (Fig. 6) 
through the silicon nitride etch stop layer (34) into the semiconductor substrate (30), 
whereby narrow active areas and wide active areas of the semiconductor substrate (30) 
are left between the isolation trenches; depositing an oxide layer (38) over the silicon 
nitride etch stop layer (34) and within the isolation trenches using a high density plasma 
chemical vapor deposition (HDP-CVD); etching away the oxide layer (38) overlying the 
silicon nitride etch stop layer (34) and then removing the silicon nitride etch stop layer 
(34). Lee further discloses the silicon nitride etch stop layer (34) having a thickness 
between 1500 and 2500 Angstroms, and the removing the silicon nitride etch stop layer 
(34) with a hot phosphoric acid (H3PO4) dip (col. 3, lines 38-65; col. 4, lines 59-65). 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 2, 4, 7, 8-10, 13-15, 17, 19 and 22-25 are rejected under 35 U.S.C. 
103(a) as being obvious over Lee in view of Hao et al. (8,403,483). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1 .1 31 ; or (3) an oath or declaration under 37 CFR 1 . 1 30 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1 .321(c). For applications filed on or after November 29, 
1 999, this rejection might also be overcome by showing that the subject matter of the 
reference and the claimed invention were, at the time the invention was made, owned 
by the same person or subject to an obligation of assignment to the same person. See 
MPEP § 706.02(l)(1) and § 706.02(l)(2). 

Lee discloses a method of forming shallow trench isolation regions where a 
silicon nitride etch stop layer (34) in deposited using a chemical vapor process (CVD) 
on to a semiconductor substrate (30); etching a plurality of isolation trenches (Fig. 6) 
through the silicon nitride etch stop layer (34) into the semiconductor substrate (30), 
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whereby narrow active areas and wide active areas of the semiconductor substrate (30) 
are left between the isolation trenches; depositing an oxide layer (38) over the silicon 
nitride etch stop layer (34) and within the isolation trenches using a high density plasma 
chemical vapor deposition (HDP-CVD); etching away the oxide layer (38) overlying the 
silicon nitride etch stop layer (34) and then removing the silicon nitride etch stop layer 
(34). Lee further discloses the silicon nitride etch stop layer (34) having a thickness 
between 1500 and 2500 Angstroms, and the removing the silicon nitride etch stop layer 
(34) with a hot phosphoric acid (H3PO4) dip (col. 3, lines 38-65; col. 4, lines 59-65). 

Referring to claims 18 and 23, Lee further discloses depositing a second silicon 
nitride etch stop layer (46), with a thickness between 250 and 750 Angstroms, over the 
oxide layer (38), removing the second silicon nitride etch stop layer (38) overlying the 
wide active areas, etching away the oxide layer (38) overlying the silicon nitride etch 
stop layer (34) and the removing the silicon nitride etch stop layer (34) and the second 
silicon nitride etch stop layer (46) (col. 4, lines 33-65). Lee does not disclose forming an 
oxide on the substrate prior to depositing the silicon nitride layer, lining the isolation 
trenches prior to depositing the oxide layer nor fabricating semiconductor device 
structures on the semiconductor substrate between the isolation trenches. 

Hao et al. disclose a method of forming shallow trench isolation regions where an 
oxide layer (120) is formed on a semiconductor substrate (100), forming a silicon nitride 
etch stop layer (160) over the oxide layer (120), using a chemical vapor process (CVD); 
etching an isolation trench (220) through the silicon nitride etch stop layer (160) and the 
oxide layer (120) into the semiconductor substrate (100); lining the isolation trench with 
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an oxide (300); depositing an oxide layer (400) over the silicon nitride etch stop layer 
(160) and within the isolation trench (220) using a high density plasma (HDP); etching 
away the oxide layer (400) overlying the silicon nitride etch stop layer (160), then 
removing the silicon nitride etch stop layer (160) and further fabricating semiconductor 
device structures (710, 730) on the semiconductor substrate (100) between the isolation 
trench (220). Hao et al. further disclose the silicon nitride etch stop layer (160) having a 
thickness between 2000 and 4000 Angstroms (col. 3, lines 1-51). 

Since Lee and Hao et al. are both from the same field of endeavor, a method of 
forming shallow trench isolation regions, the purpose disclosed by Hao et al. would 
have been recognized in the pertinent art of Lee. Therefore, it would have been 
obvious to one ordinary skill in the art at the time the invention was made to modify Lee 
by forming an oxide on the substrate prior to depositing the silicon nitride layer, lining 
the isolation trenches prior to depositing the oxide layer nor fabricating semiconductor 
device structures on the semiconductor substrate between the isolation trenches as 
taught by Hao et al. to prevent gaps in the isolation structures (col. 2, lines 1 and 2). 

Referring to claim 13, Lee disclose the second silicon nitride etch stop layer of 
claim 8 wherein the second silicon nitride etch stop layer may have a thickness between 
250 and 750 Angstroms (col. 4, lines 30-32). It is noted that the specification contains 
no disclosure of either the critical nature of the claimed concentrations or any 
unexpected results arising there from. It would have been obvious to one of ordinary 
skill in the art to have the thickness of the second silicon nitride etch stop layer to have 
a thickness between 500 and 2000 Angstroms since it has been held that "In such an 
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situation, the applicant must show that the particular range is critical, generally by 
showing that the claimed range achieves unexpected results relative to the prior art 
range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990) See MPEP § 
2144.05. 

Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee in view of Hao et al. as applied to claims 1-10 and 13-25 above, and further in 
view of Rossman et al. (6,559,026). 

Lee discloses a method of forming shallow trench isolation regions where a 
silicon nitride etch stop layer (34) in deposited using a chemical vapor process (CVD) 
on to a semiconductor substrate (30); etching a plurality of isolation trenches (Fig. 6) 
through the silicon nitride etch stop layer (34) into the semiconductor substrate (30), 
whereby narrow active areas and wide active areas of the semiconductor substrate (30) 
are left between the isolation trenches; depositing an oxide layer (38) over the silicon 
nitride etch stop layer (34) and within the isolation trenches using a high density plasma 
chemical vapor deposition (HDP-CVD); etching away the oxide layer (38) overlying the 
silicon nitride etch stop layer (34) and then removing the silicon nitride etch stop layer 
(34). Lee further discloses the silicon nitride etch stop layer (34) having a thickness 
between 1500 and 2500 Angstroms, and the removing the silicon nitride etch stop layer 
(34) with a hot phosphoric acid (H3PO4) dip (col. 3, lines 38-65; col. 4, lines 59-65). Lee 
also discloses depositing a second silicon nitride etch stop layer (46), with a thickness 
between 250 and 750 Angstroms, over the oxide layer (38), removing the second silicon 
nitride etch stop layer (38) overlying the wide active areas, etching away the oxide layer 
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(38) overlying the silicon nitride etch stop layer (34) and the removing the silicon nitride 
etch stop layer (34) and the second silicon nitride etch stop layer (46) (col. 4, lines 33- 
65). 

Lee in view of Hao et al. do not disclose the HDP-CVD having a sputtering ratio 
of 3.5 during the deposition of the oxide layer and a sputtering ratio of 2 during the 
deposition of the second silicon nitride etch stop layer. 

Rossman et al. disclose a method of forming shallow trench isolation regions 
where a silicon nitride etch stop layer (13) is formed on a semiconductor substrate (12), 
etching through the silicon nitride etch stop layer (13) into the semiconductor substrate 
(12) to form isolation trenches (14), whereby narrow active areas and wide active areas 
of the semiconductor substrate (30) are left between the isolation trenches (14) and 
forming an oxide layer (26) over the silicon nitride layer and in the isolation trench using 
a HDP-CVD process (col. 1, lines 27-47). Rossman et al. further disclose the HDP-CVD 
having a sputtering ratio of 3.5 (col. 17, lines 43-47). 

Since Lee and Rossman et al. are both from the same field of endeavor, a 
method of forming shallow trench isolation regions where, the purpose disclosed by 
Rossman et al. would have been recognized in the pertinent art of Lee. Therefore, it 
would have been obvious to one ordinary sl^ill in the art at the time the invention was 
made to modify Lee by the HDP-CVD having a sputtering ratio of 3.5 as taught by 
Rossman et al. to prevent voids in the filling on the isolation trenches (col. 2, line 66, 
col. 17, lines 43-47). 
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Referring to claim 12, Rossman et al. do not disclose a sputtering ratio of 2. It 
would have been obvious to one having ordinary skill in the art at the time invention was 
made to have a sputtering ratio of 2 as disclosed in the claimed invention, since it has 
been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Alter, 105 USPQ 233 (CCPA 1955). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Fu et al. (6,426,272) disclose a method of forming shallow trench 
isolation regions where the trench fill is formed using an HDP-CVD process with a 
deposition component and a sputtering component. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pamela E Perkins whose telephone number is (703) 
605-4299. The examiner can normally be reached on Monday thru Friday, 9:00am to 
5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (703) 308-4905. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9318 
for regular communications and (703) 872-9319 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 

pep 

May 7, 2003 





